The kinetics of the production of granulocyte-monocyte colony stimulating activity (GM-CSA) by isolated human monocytes: response to bacterial endotoxin.
When mononuclear phagocytes are stimulated by bacterial endotoxins, they produce Granulocyte-Monocyte Colony-Stimulating Activity (GM-CSA). In order to study the kinetics of the production of GM-CSA by human monocytes, we prepared suspensions of these cells and studied their response to Salmonella typhi endotoxin. We found that when human monocytes were exposed to this preparation of endotoxin, they synthesized GM-CSA de novo and subsequently secreted it into the extracellular environment; however, within hours, the cells became highly refractory to further stimulation by endotoxin. The resistance to endotoxin which these cells rapidly acquired in vitro could not be accounted for by cell attrition, the accumulation of toxic metabolites in the cultures, negative feedback inhibition by newly synthesized GM-CSA, depolarization of the plasma membrane of the cells, or by degradation of endotoxin. When we studied the binding of tritium-labeled endotoxin to viable monocytes, we found that after monocytes were initially exposed to endotoxin, their subsequent ability to bind lipopolysaccharide molecules onto the surface of the plasma membrane was reduced. When we subjected concentrated supernates from endotoxin-stimulated monocyte cultures to gel filtration and isoelectric focusing, we noted that GM-CSA derived from human monocytes had an apparent molecular weight of approximately 42,000 daltons. Our results indicate that resistance to bacterial endotoxins acquired by mononuclear phagocytes may play a role in the immunologic phenomenon of immediate endotoxin tolerance observed in vivo and may in part be due to down-regulation of endotoxin binding to the outer surface of the cell.